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Description:	The events of meiosis I in a living spermatocyte obtained from the testis of a crane-fly larva are recorded in this time-lapse sequence beginning at diakinesis through telophase to the near completion of cytokinesis following meiosis I.  
	Noteworthy features of meiosis in crane-fly spermatocytes:
(a)	The duration between nuclear envelope breakdown (NEB) and the onset of anaphase lasts on average about 75 to 80 minutes.
(b)	Upon NEB, birefringent microtubules invade the space previously occupied by the nucleus, and some of these attach to the kinetochores of bivalent chromosomes.
(c)	Also at NEB, the two sex chromosomes, paired prior to that time, precociously disjoin and exist as univalents throughout meiosis I.
(d)	Kinetochore fibers appear distinct due to their birefringence, which is readily detected with polarized light microscopy.
(e)	At metaphase, the spindle has a characteristic bi-cone shape, and its kinetochore fibers have striking bright birefringent contrast. 
(f)	Anaphase A (kinetochore fibers shorten) is the predominant component of anaphase in these cells; anaphase B (spindle elongation) makes a minor contribution to chromosome segregation.  
(g)	Sex chromosome anaphase is delayed as a consequence of their amphitelic orientation.
 
Historical Significance:  This image is part of on-going work by the authors, who are engaged in research aimed at understanding the mechanisms underlying spindle assembly and chromosome segregation during meiosis.

Materials and Methods:  This spermatocyte was among approximately 10,000 such cells that were contained within one of the testes of a fourth instar crane-fly larva.  Following removal from the larva, the testis was ruptured under a droplet of inert oil at the oil:glass interface on a glass coverslip.  The latter was then mounted onto a microscope slide and put onto the stage of the microscope for viewing and digital imaging.
This living cell preparation contains no stains or labels. The polarized light images were generated using a research grade microscope equipped with high resolution optics and a liquid crystal universal compensator – a so-called LC-PolScope (CRi, Woburn Massachusetts). Unlike in a traditional polarized light image, the brightness in LC-PolScope images is independent of the orientation of the optic axis of the birefringent material. Furthermore, brightness is directly proportional to the birefringence retardation (retardance) associated with spindle microtubules and other cell components. Retardance values represented in the images range from 0 nm (black) to 2 nm or higher (white). The individual LC-PolScope images were recorded over 3 hours at 30 second time intervals and then assembled into a time lapse movie. Horizontal image width is 56 µm
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References:	A low resolution version of this movie was published as supplemental material to: Rieder, C. L. and A. Khodjakov. 2003. Mitosis through the microscope: advances in seeing inside live dividing cells. Science 300: 91-6. 
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